Enolase-1 expression in the stratum corneum is elevated with parakeratosis of atopic dermatitis and disrupts the cellular tight junction barrier in keratinocytes.
Previous studies have shown that enolase-1 (ENO1) in the stratum corneum (SC) is more highly expressed in patients with atopic dermatitis (AD) than in healthy individuals, suggesting that it is a novel biomarker for evaluating skin condition in patients with AD. However, the mechanism underlying high ENO1 expression in the SC and its pathological relevance in AD are unclear. In this study, the relationship between ENO1 expression and keratinization of epidermis was investigated, and the role of high ENO1 expression in keratinocytes was characterized. ENO1 expression and morphological characteristics were examined in SC from the cheeks of 24 patients with AD. Additionally, the localization of ENO1 in the excised human epidermis was observed. Moreover, to analyse the role of ENO1 in cellular barrier function, tight junction proteins (TJs) and transepithelial electrical resistance (TEER) in keratinocytes with ENO1 overexpression were evaluated. Furthermore, the localization of ENO1 and plasminogen in keratinocytes was evaluated by immunostaining, and the cellular barrier function in keratinocytes was examined after treatment with tranexamic acid (TXA). ENO1 expression was substantially correlated with the rate of nucleated corneocytes in AD. In addition, ENO1 localized in the basal to spinous layers, but was its expression dramatically decreased in healthy human SC. ENO1 overexpression in human epidermal keratinocytes reduced the expression of TJs (claudin-4, E-cadherin, tricellulin, and occludin) and TEER, and treatment with anti-ENO1 IgG reversed these effects. ENO1 colocalized with plasminogen in keratinocytes. Treatment with TXA rescued the ENO1-induced reductions in TJ and TEER expression. We found a substantial correlation between ENO1 expression and the rate of nucleated corneocytes in AD and decreased ENO1 expression with nuclear disappearance. These results suggest that high ENO1 expression in the SC of AD is caused by deficient keratinization, which is an AD characteristic. Moreover, ENO1 overexpression in keratinocytes promoted dysfunction of TJ dynamics, leading to reduced integrity of the cellular barrier, and these effects might be mediated by plasmin activity. We propose that ENO1 is a useful indicator of parakeratosis and might have a potential role in cellular TJ barrier function in the epidermis.